Autoradiographic study of type II-cell hyperplasia in lungs of mice chronicall exposed to urethane.
Hyperplasia of pulmonary alveolar epithelium was induced by exposure of adult mice to 0-1% urethane in drinking water, and their lungs were analysed using combined autoradiographic and morphometric methods. The response of pulmonary epithelium showed three phases: an initial one of 3 weeks in which the number of type II cells was consistently low and, after a transient decrease in 3H-thymidine labeling index, the latter steadily increased. Degenerating or dead type II cells were found, consequently this period was considered one in which cell death was disproportionately increased over cell production. Between the 3rd and 6th weeks the number of type II cells doubled, and thereafter increased at a slower rate. The 3H-thymidine labeling index reached its peak at 6 weeks. The third phase was marked by a decline in labeling index which returned to near-normal levels by the 16th week. The number of type II cells declined slowly after the 10th week and was still elevated at the end of the observation period. Tumors consisting of type II cells continued to arise even during the period of declining labeling index. The dissociation between the proliferative response which was reversible, and the neoplastic response which was not, supports the assumption that the major part of the observed population growth or hyperplasia induced by urethane was a form of regeneration repair secondary to cell death and may be unrelated to tumor growth.